We present the first case of isolated cerebral Whipple's disease presenting as a binocular cyst.
On admission, the patient was afebrile and all vital signs were normal. The results of a neurological examination were normal.
The digestive system and joints were normal.
Magnetic resonance imaging (MRI) revealed a right frontal binocular cyst in the subcortical white matter. The lesion was █ INTRODUCTION W hipple's disease (WD) is a rare multisystem infectious disease caused by a slow growing soil-borne Grampositive bacillus Tropheryma whippleii (T. whippleii), related to the family of actinomyces. Humans are the only known host for the infection (8) . This chronic infection is characterized by predominant intestinal involvement. Weight loss, diarrhea, low-grade fever and arthralgia have all been recorded to be major symptoms of WD (11) .
The central nervous system (CNS) may be involved around 10-43% in patients with multisystem WD. The neurological manifestations are diverse and can mimic almost any neurological condition (9) . These manifestations occur in three circumstances: CNS relapse of previously treated classic WD, neurological involvement in untreated classic WD, and isolated neurological symptoms due to T. whippleii (3).
Although neurological features are commonly encountered in Whipple's disease (WD), presentation with purely neurological patterns is uncommon. Exclusive confinement to the central nervous system (CNS) is extremely rare. In these cases, the development of an isolated cerebral mass is exceptional.
In the present paper, the authors describe a case of a 68-year-old man who presented with partial seizures. The neurological examination was normal. The imaging showed a cystic lesion. This tumor-like lesion was removed by performing frontal craniotomy. A histopathological investigation revealed the presence of numerous perivascular foamy histiocytes infiltrating the brain parenchyma. The majority of these histiocytes showed Periodic acid-schiff (PAS)-positive intense staining, which is distinctive feature of cerebral WD. The diagnosis was confirmed by polymerase chain reaction (PCR) analysis of cerebrospinal fluid. There were no gastrointestinal symptoms and no PAS inclusions in intestinal mucosa. The patient received Ceftriaxone intravenously followed by oral trimethoprime-sulfamethoxazole (TMP-SMZ) for 12 months and recovered well. This case illustrates atypical WD, confined exclusively to the central nervous system.
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Whipple disease, Tropheryma whippelii, Encephalitis, Central nervous system hypo-intense on T1-weighted images and hyper-intense on T2-weighted images. Transient contrast enhancement was noticed after injection of contrast agent ( Figure 1A, B) . There was a marked edema surrounding the lesion. The midline structures were shifted to the left side. The lesion was thought to be a glioblastoma or a hydatid cyst.
The lesion was removed by a right frontal craniotomy. At surgery, the lesion appeared macroscopically like an old hematoma. There was a fragile and thin membrane separating two cysts. The tumor-like tissue could hardly be differentiated from surrounding brain. The lesion vessels were vulnerable. The removal was estimated to be complete macroscopically.
The neuropathological examination revealed reactive gliosis and infiltration of the brain parenchyma by a large number of perivascular foamy histiocytes. Periodic Acid-Schiff (PAS) preparation revealed intense staining in the macrophages and histiocytes which is a characteristic findings of cerebral WD (Figure 2A , B). Special staining for acid-fast bacilli and fungi were negative. There was no evidence of tumor.
The patient was placed on anti-epileptic medication on admission. Upper intestinal endoscopy with duodenal and jejunal biopsies was performed. Histological examination of the specimens showed mostly normal tissue. Polymerase chain reaction (PCR) assay targeting the 16S rRNA gene of T. whippleii showed a positive result in the cerebrospinal fluid (CSF).
Antibiotic therapy with ceftriaxone (2g/day intravenously) was given for 2 weeks followed by TMP-SMZ (160/800 
A B
A B mg twice a day) for 12 months. His concentration trouble gradually improved. At regular follow-up, the neurological examination remained stable. The patient had not developed any gastrointestinal symptoms. Follow-up MRI investigation performed 6 months after surgery showed no recurrence, but a persisting pseudocyst defect (Figure 3) . Currently, the patient is seizure free. He continues to take TMP-SMZ on a regular basis.
█ DISCUSSION
Whipple's disease was first described in 1907 by George Whipple at Johns Hopkins (16) . At present, we recognize Tropheryma whippleii as the causative agent of WD. In fact, Relman et al. (13) identified the bacterium as a Gram-positive actinomycete. Whipple's disease typically involves multiple organ systems (9, 11) . The symptoms of cerebral WD include oculomotor abnormalities, ataxia, seizures, psychiatric disturbances, dementia, and aseptic meningitis (2). These neurological symptoms are varied and often complex but oculomasticatory myorhythmia (OMM) and oculo-facial-skeletal myorhythmia (OFSM) are considered to be pathognomonic of CNS WD (9) . Cases of WD with isolated involvement of the brain without any systemic affection appear to be rare. So far, only 21 cases have been reported in the literature (15) .
The first question raised by the present report deals with the hypothesis of isolated CNS WD. Pruss et al. (12) suggest that the robust activity of duodenal lymphocytes may prevent bowel disease. On the contrary, the concomitant impaired activity of peripheral blood lymphocytes may lead to the bacterial spread to the CNS and cause neurological symptoms without systemic involvement. CNS Whipple's disease presenting as a solitary mass is rather exceptional. Only 4 cases were reported (1,4,6,10). Among these, only 2 cases showed no systemic symptoms of Whipple's disease (Table I) .
De Coen et al. (4) reported a case of a 49-year-old female who suffered from dysarthria, right facial palsy and hemiparesis. MRI showed the lesion to be hypointense on T1-weighted images with ring enhancement. It was thought to be a glioblastoma or a metastasis. Microscopic examination showed the presence of foamy macrophages with granules PAS positive. The patient was treated with trimethoprim. Follow-up MRI images showed complete resolution of the lesion.
Löhr et al. (10) report a case of a 40-year-old male suffering from bifrontal headache, speech disturbances and problems of concentration. The lesion was hypo-intense on T1-weighted images with circular contrast enhancement. It was thought to be a low-grade glioma. The patient was operated. The histopathological investigation showed pathological features of CNS WD. The patient received co-trimoxazole for one year post-operatively and remained symptom free.
As shown in these cases, brain MRI for diagnosis of CNS Whipple's disease is paramount, but nonspecific as with most infectious processes affecting the CNS (14) . Herein we report the first case of CNS WD, consisting of binocular cyst. When consisting of solitary mass, WD gives rise to many differential diagnoses such as low-grade glioma, aggressive meningioma, metastasis (1,4,10), glioblastoma and even a hydatid cyst. Craniotomy and excision of the intracranial lesion leads to the diagnosis, when CNS WD is presenting as a solitary lesion (1, 4, 10) . It is worth mentioning that, as in our case, when the lesion seems to be macroscopically different from the imaging diagnosis, WD should be suspected. In these four cases, the diagnosis was established by a histopathological analysis. It consists of an inflammatory reaction combining gliosis and vasculitis replacing normal cortex and white matter. Characteristic foamy macrophages are often seen, and their presence should heighten the clinical suspicion of WD. These macrophages stain very intensely with PAS stain (5) . PCR analysis performed to detect 16S ribosomal RNA of T. whippleii is useful for both establishment of the diagnosis and monitoring the treatment response (13) .
Early treatment of WD leads to improvement of the lesion (1, 4, 10) as shown in our case. Since CNS relapses carry a poor prognosis, antibiotics should not be reduced or discounted. They should be prescribed at least for one year to prevent relapses (7).
█ CONCLUSION
Isolated cerebral Whipple's disease often poses a great diagnosis challenge since its symptoms and neuroimaging signs are not specific. Although this disease usually presents as diffuse lesions, this report demonstrates that it can manifest as a solitary tumor-like lesion. This diagnosis should 
